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(54) SEMICONDUCTOR POWER MODULE 



(57) Abstract: 

PURPOSE: To suppress generation of a surge vottage on 
a power source lino of an electric power control 

CONSTITUTION: A power module is composed of a 
plate-type conductor at a power source terminal PS(NP), 
and two power source terminals PS(P), PS(N), which 
transmit a positive power source potential and a 
negative source potential respectively, are provided in 
mutuafy contacted con d Bon with an insulating sheet 
INS 1 composed of insulating resin between these two 
terminals. The thickness of the insulating sheet INS 1 
is 0.5m m-1. 5mm, for example. Therefore, inductance of a 
power source line leading to the power source terminal 
PS(N) is suppressed to low level. As a result, surge 
voltage generated between the power source terminal 
PS(P) and the PS(N) can be suppressed. 
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(a) nfizmmtzmjimw^mftmrt. 
(b> mmt. 

(b-D &vt<Dtm&&frtz&mftt, 

(b - 2) iWgB*«##©£E© 1 fc, *©±!SfttftS 

-eta i Rtfas 2 ©«ai«e*eaT*^ i r# m 2 © 
( c ) Miejg 1 2 ©ESi/^-xc-wens&R 

$n5«lR^2©«jg^T»^T, ffiES&lRtf 

tt&nsjg 1 kiw 2 ©rnssB^-, 
[§*#JB2] 4y|«yti7-ti? a -w»oT, 

( b) me« a«hmumnk7^« 1 Rt8& 2 ©«g« 

(b-l) £R«lC«tt©8*#*rr K 

(b - 2 ) meg 1 rces 2 ©*s*«s-en-?tiea 
u atr£i&&->- hois 1 r^h 2 ©iffiicraox-en 
4fti*Dftit&n. fSR«fc«#©f&iRtf&2©*« 

(a) *A *«»-r*«^7«!f«i*2(f ^^t, 

(b) IH!SS«t, 



(b-D m<Dtm#zir?z&m&t. 

(b-2) fit»E8fi*fr©£ffilcWTS^l3Sft-5SI 

ixr;si2©ffi©4'fc*nT. sv>fc-?-©isasra±^ 

lRtff&2©E«A*->£, 

( c ) gaies 1 Rztm 2 ©esa*- >c-en-en«)K 
2n%mi&vm2oniiiim-r&?T> item rot 
% 2 ©E«/t^->*-?-n-€ r nisnsttas«iiS©^*i 

tt£ti*s§ 1 R#a§ 2 owns?. 



[0001] 
[0002] 

[ft*©fiffi] ¥VflVt7-«?:i-jl4L 

ftfffcwfp-ra-r >/t-^*jc3ti UT««snrn 

[0 0 0 3] HI 4H^©iNWfc«>7-HE5J».-JMC 

*»j-5tafS«^©5PSH'p»-6. c©«bk*htj6» 

&©E&« fi*#S B 1 ~ S B 3 ©±ffifc, S«tt©E 

a? «/^->p (p) , p (n) » p (u) , p (v) » 

P (W) , P (Gl) ~P (G6) *I»«$nTVi*. 

^Jtt^JlHP (IGBTSjm Tal~Ta3, RtfT 
bl~Tb3x)t, E«/^->P (P) ©±WlcRtfS 
n. IGBT#fTa4-Ta6ffl*l, RUtlGBT 
3fr?-T b 4 ~T b 6 ©£ 1 *t, E*A*->P (U) . 

p (v) . rc*p cw) ©iffifc-tn-frus^enT^ 
*. !a&a«*# sbi-sb3 ©±ffit-t-n-en»« 
E»A*->P (P) «yt>«-Ji, j 2 

30 K«k»JS&l$fc5V>tc8tt$n. Eft/(*->P (N) 
fcl^«ICJ3, J 4fc«fc08l*£*lTV>.5. E*/1*- 
>©«Pfc#«S«LT»^n*«iJ^H:, E«/^->fc 

<fc^T. I GBT3fr?£E*/^->©ia!, RtfE«A 

[0004] E»/^->P (P) P (N) ttlGB 

t^^f ic-en-eniER^©«iR«&se»-r* 1 1 1> 
fcmismii5*ftji&-r*E«/^->T**. b*/^- 
>p (u) . p (v) . r#p (w).j«-n«x3»© 
40 m*mat©£ 1 ^«n*EiS8/t^->T»-5. es^* 

->P (Gl) ~P (G6) »IGBT^©y-h« 
fiE*eSf*E«/t^->Ti65. E*/t*->P 

(p) . p (w \z-tn j enmm^tixv^m.m^p 

S (P) , PS (N) IC, ^g|5€Si (BjtfbfcH) s& 
KT S C £ fc * rj , mM«teR^«ite«i6*t I G B T5H 

[0 0 0 5] E«^^->P (P) R^P (N) tt, S 
mc0»S«*#:S B 1 ~S B 3 ±©H«f*iSlcEH3 
n. ^tie»©E8/t^->P (P) RtfP (N) ©rac 
50 tt. e«/^->p (u) fcfwtewEfc/^-x R 
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S (P) , PS (N) fcSUCGSBILT. W6£»m 
S B 1 ~S B 3 QWffij&ffiZWLOmiZftTK*. 
[0 0 0 6] 

±ofe©*sg*snTns. sic. snffl©*a*-^ 
to o o 7] tz.zT±m<Dmmmm}t i gbtss^?© 

PS (P) *>Sg2&A*->P (P) , IGBT&^P, 

esi/^->p (n> ^iSTa^a^ps (w 

©fettle, yfi£E*tSt-r5. R 

3S£T*. flWfc»V*0— 3>3£Ett. S&«3S#©JIB 

to 0 o 83 ±£o!E«0tt&i:*i}«aBtMaatt 
0, £©&©«*©gS©«iJ«£gI2£UT. BfrttSS 
@»S«©EiSS©««t&fi£itK1-*S©l&&SfS£H£ 

[0 0 0 9] £©8i$3tt> J&0HSjjjl*fiHir*-ftftft 

fcfft>nfct)©T»o. n— s?sjgEfc±*EiBS©«aff 

[00 10] 

[&££J5?i*1-5fc©©#&] i©*WK*»jB»*Sf*S 
1 ICECaCDiW#/t«7-*S?a-A'tt. (a) G2j£fB 
«W***«l«W»*Tt. (b) lalBSSfit, Sffi 40 

*. mebmhw. (b-i) ««©«s«:&rr* 

Sfi*fr t, (b - 2) itrfBS«$#©±Bi© 1 fc. * 

'vttHPwi 1 r# n 2 ©sstmesest-**! 

lRtf»2©SMIW->£, (c) KTSBSgl 

r«»2 «DE«^^->c*n-eni*»sn** 1 r# 

SB2©SilJSfeiboT > MBNIlRcm2«Di!a^^ 
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[0 0 1 1] C©Jgnfc#*ftffiM2fceCto¥^ 

$}#m?t. (b) iM2^A«fpifys«^?^»iRof 

*20«Mttft££r««MBTfc. SUA, t&8B£ 

(b - 1 ) ^«»c««©^ft*^rr<6^ 

i§t->-hi:, (b-2) WflHJglRtfSi2©Sjiatt£ 

*n*n«eu Wia^>'-h©^iRrxs2©±Bi 
c»o x-e-ft-en® o »u hssik«#©s 1 r 

1 ' [0 0 1 23 £©S8Wfc#*>S§?#«3fc§2Q©¥it3# 
VW-t^a-JHi, (a) Q*ft«3(S-r4«*«!l5P# 
U#%¥£. (b) E]&g4R£, £{3A, MSlHlBSgig 
ifi, (b-1) «#©$8&#*3rf (b 
- 2 ) t^£«##©±®fc¥frTSV>fcJW:*S 1 R 
tf£32©B©»Hc&V>T. 5V»fc:-€-©±S8Bli±*W^j 

^*n*n»iRifli2©fja«att««sa , r*» sir 

tf»2 0Ea/W*->fc» (c) ItBMlKtf 

m 2 ©ss^^->c-f-n*n»asan*a 1 r#@2 

©SSiflS^-efcoT, ffiffiSllRtf®2©E®/t*-> 

*-en-?nsEn-5Qigt3«E©^riRi*isvi^iiswtE^ 

2<OWm?, €JSfci3*.*fc©T?».5. 
[0 0 13] 

tt. Sa*!iS¥$#S&^mRl8g2©@2Ig4fc£-?- 

n-rnejg-r*, SIR**® 2 ©esi/i*- >*«*©£ 

nxiit), Hic^n6©sa/x^->K-€-n-?nsiKs 
nam i Rtf si 2 ©sanm*, « i r tfjg 2 ©s«a/x 

fcR¥fTKfcS£5K, EV»fc2rSiLT18tt&ttTH 
'©&£, 11 1 ©3S3ffi?*&3l 1 ©S©A^- 

>. easjai^ijjfl:^. fg2©s8/t^>Rtfsi2 
©s^i^g ; ^-NM•5fl^3©S8SK^^fe6<)^c#•r4-f , 

i) . 

[0 0 14] C©«WK*Mj*iH3#^7- J E3?a-* 
Ttt. «*««»*S5«:SH t 'v»lROfSl2©QjgQttS 

n*HH»IC««©S 1 Ri;S 2 ©«Q^Sr«3 

*t*j o . t n 5s i xtm 2 ©??s#«ttn-enti 1 
Rzxsi2©«aft®ftsfig-r*. c©^©, sn©^a 

«©«BSJcS4»tSt-*-f ^ >^*tfi< m A 6 
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[0 0 15] C©J|«C*»t**#*A7- J 6J>a-iI' 

Ttt, nijmw*®m : ¥^ j tti j etm 1 ik&m 2 ©a 

&sn, sic;ift&©iE&/^->fc*n€*i&5g$ft 
1 &tf is 2 ©««$?«. ji 1 jb 2 ©gfflsui* 
-ys*nens!m*€iis«E©#fiasw:§s®&)fc: 

*«»M«R#*T. S!2©E&/1*->Rtf$S2©Sig 

&&< m a e n*. -e©&£. safcw^sftssB 1 ©® 

[0 0 16] 

mum bumi. ] 

<gsi 0 o©®»mta^>H2ttc<!)58iflo-ii 
0©±s/as8»*^-r«PSiHia5H-e&5. £©seio 

114 4 0 V. 0A~6 0 0AT&-5. 

s8g*a»rRz;»isrr-5S!i^©«aatt. 1 out ~2 

ObEz 

[0 0 1 7] Httl 1 Ott. 2-p©|elB&fflS#l 2 0. 1 
3 0S^TLTVi«>. £DBkl 2 014, ttfttMPPU *»' 
?»at6BB»»T»6. 2l©«B«fP S 

(p) . ps (N) leu, -tn-fnfi&csQ&p&tf 
znzofimt&rp s (p) . ps (n> 

UT, ^.fi8@S«t DillBS 1 2 O'sftbtfftftSns. 30 
£E8&1 2 Ott. 6fl©a^«JJPffi©lie§!ie5Ji^Tfi& 

5 I GBTSI7T1~T6S^T*0. AAStlfc^ 
*£U. V. Wfc©3ttK*f£L"aW©U ZtlZOffi 

3ffl©U*ilffOUT (U) . OU 
T (V) , OUT (W) 1 0 0 ©fl-SB^ 

[0 0 18] MflidKlSOa. IGBT^fTl-T 

6©»ffftiiai-r*iaiuw*T**. mmmmi 3 o» 

6 fl©flB»ttft¥ttft*?- I C 1 ~ I C 6 £«ATV> 

«. cn6<o*«j#«Tici-ic6tt. «w?n« 40 

^AAiST I N 1 ~ I N 6 A*** 9 A**n<5 AA4S 
9Vim~VIir6CJ&£bT. I GBTg§?Tl~T6 

©y-hG^y-hSff©^vG i~vg 6*sitar 

5. IGBT^T1-T6I4, JinS©y-h*EEfll 
#fc£Sl/T. 3l/**CfcX5y*E©W©«JlK>* 

[0 0 19] 4«©H«ftLfc^.«©It*ajEES (BJjRL 
fcV>) £, GE) ©«1MI?VCC1~VCC4 

t. fiSftft (ft) ©SSgJg^VEEl-VEElC&lffi 

±©»fc*aw-*i:icj:?>, Ensotwifwi/ 50 



(4) MKPF6-2.1 3 2 3. 

T¥$#$? I C 1 ~ I C 6 Ntfflra#ft»?n«. 
A®ttiMHFVEBl~VEB3B. IGBT^?Tl~f 
3©X5y*E£H5ftfc«Si3ilT£!>. £©9iS& 
7VBB4&. 2Wl#SQflTC&5 I GBT£??-T4'- 
T6©XSy^Efci&$£*VO>-5o 
[0 0 2 0] iEISSl 2 0ttffl»»fc*£l^#i3tt 

^sriiaar-siHiKTJbsfe©, sK@Bics5n*qi«tt 

[0 0 2 1] <mmi oo©wi>B3tt&eioo© 
^■m^*-r^«HT»«. «& i o ou^mm^m 

^•C^HHtn^-T. l 0 1 £«3*.T&!), y-Ai 
0 1©±ICI3I1 0 2tfBI?SttTV>«. £E3gl 2 
OOKHtl 03t. «KDISB&13 0©i3?-10 4#. 
-710 1 ©ifflW^lCQffll/TVi^o 
[0 0 2 2] <i@»l 2 0©flK»7©E!B>H4 
tt, X 1 0 1 ©0r5t©&@fciR$$ft&£ISIIg©l§I 
8S&&1 2 1 ©¥fflBTfc-5. HHffifltl 2 1«4{B© 
BBS&ig##l 2 1a-121 d«fiATV»«. 
©BS8g«:fc# 1 2 1 a~ 1 2 1 dtt, >T- * 1 0 1 © 
j£E£«3J5£-r-5f5§'<-A 1 2 2©±®KSi2SnTV» 
•5. 1 2 1 a&tf 1 2 1 b©±Ctt. I G 

BT*PT1~T6, Cft&©#*IC#l3-rag&&fc 
BSSgi^D 1 ~D 6. RtfSgL^->#SM*SftTV> 
5. W&K9->? (P) . P (N) . P (U) , P 

(v) . x.zfp (w) «. -5-n^niSQfip. ffiQfi: 
T?*«. cm&©sei/^->tt. *s&#3is? *© 

i'PS (P) , PS (N) . fflA^OUT (U) , O 

ut (v) . out (w) fc^tt-fftsessti*. 

[0 0 2 3] @K»S*ffl2 lc, 12 1d». IG 
BT&TT 1 ~T 6 tMWmfo 1 3 0 £©d9£«P?2r5 

iaiKS«©*^a5T»*. £ns©iHi&£«##±Jc# 
dcsn&sa/i^-^fc^ur, ssi/^->p (e 

1) ~P (E6) I GBT^T1~T6©X5 

y^EIC^StlT^O. S«^^->P (Gl) ~P 
(G6) I GBTgt^T 1~T 6©y-hGSC$ 

«$nTVi5. I GBT^TpTl-TeiS. Ctl6©^ 

T©^i©3W^^c*isnsssie owi'^QSS) © 

tifr«tt(Bllltt€flX.T^«. BB/X^"->P (Si) 
~P (S6) «. I GBT^Tl~T6d«a^5 

ea-r*. Baayt^->p (ex) e, -e©«i©®^s 
[0024] cne.©esy^->e. ^ft-fnida** 
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M*B»r.3 oc«a»c«a«n«. #»©**im 

[0 0 2 5] 121a K#riEan*Sffla/t 

#->P (P) , P (N) tt. I GBTJSHPT1~T6 
fciE&tfH 0@2g«&££3gf 5 £ t fe fcSSSSiSfcl* 

(p> , p (n) tztt^unrntmn, 

fitfil GBT$&?Tl~T6©SM|sC#oT. B*8HC 

[0 0 2 6] J!CD^*5«|Ogai 0 OTtt. *S8S©:S 
SffifcWfc&afcfl^ESL^^P (P) . P (N) 

*®*m (MEW &5.wzmtin<xmmtiL* 
#12 1 a±\zmmnnx^. sc, sk&^-^p 
(p> , p (n) fc-en-^nsstsnsssisg^ps 

(P) , PS (N) *>, m*tZ&&LXWLVZftXUZ 

©t?. eb/^->p (p) > sixp (w s*n-?n 

$n*«ii«i£©#ra«£WCB8E¥fT£&*. JEK. 
SJSffi^PS (P) , StfPS (N) t>±iBOJ:-5tcS 

(P) #&&>58/^->P (P) , IGBTg^Tl* 
T6, E«^:5'->P (N) SiSTv SSttfS^PS 
(N) ^S«J!58lfcff±«Hc56±-r5-f>^^>X*t 

fi<»>t6n<&OT?. &&0&Wl\Zthttr2XZ.ftio<O 

mtzmsi?zi)--yw£&ffi£2tiz. 

to 0 2 7] <«$IeIB&1 3 O©B8&S£?0EB>05 
tt, MSI ESS 1 3 0 ©BBSS® 1 3 1 ©¥BBTfc*. 
*S8Kfc*»£M#*«fc3fc:, ffcKJPBB&l 3 0W38&©;*; 

^rn±EiBsi 2 o ttevmnm&aMzmznTK 
■a. isiK^fi 1 3 1 <o±\z\t. m&>$>u*%#%? j c 
i~ic7, z.tit><D&*\ztim?z&m<D&m®te® 

amhfic i c 1 ~ i c 7 ©sss&fesKFik 

■r-sfcftic, cne^^^i ci-i c7«d^hc 

V>S. TfcfcS. bb&s« 1 3 1 oiMBH 5 \z&»x 

T^T, #X y 7 A 1 -A 7 O+CJNWtiR? I C 1 ~ 

i c 7 ©& 1 1 c:n»c^Brr^i§!sgi^EL*tefisn 

•CHS. ^i&ttg^I C 7tt. iNWMff I c 1 
~ I C 6 ifJgfcSBWTigttfcnTHS. 

(0 0 2 8] bks«i 3 1 ictiBe«i/^^->tc^a 
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&<D-m i znzo7>)V-*-)Viz&i&i<tn:K&. z 
n^©s?#tr>&^i/T, x;p-*-;kTH (ed ~ 

TH (E6) . TH (Gl) ~TH <G6) , TH (S 
D-TH (S6) . TH (EX) tt, &**&&©&>:§ 
/1^->P (El) -P (E6) . P (Gl) ~P (G 

6) . p (si) ~p (S6) . p (ex) tssssn 

TH-5. B&««1 3 Ilea, E&A^-J'K&igaS 

n. HicW8E©^fes©*fc»agsn-5fflT-i o itm 

20 [0 0 2 9] B%$£ 1 2 1 &tf03§&® 1 3 1 ±©B 
BM^tt. lift 6 ©S«d*&CH 6 K&V>TB;K-f S«fc 

s\zismz±.i3tTij£\zm>K.mii,T&B-$nizt 
# ic, i c i ~ i c 6 ©«• 1 1 ^nic#BS-r 

*B»**E-L&*t. *.©«J»h8l-C*« I GBTgf? 

t i ~t 6 ©#i tnnK#arra@»3R : ?D 1 ~d 6 
©# 1 ©(UdrtelWr -S J: 5 bai*. 

b&s« 1 3 1 \z%»T*m&? i c 1 1 cnt#e 

■T«B*«^E LjWBB*F*1*XU 7 A 1 tt, msssig 
12 1 \Z&VZ I GBTSi^Ti, BK^D 1 fcZW 

20 #ftf s@«©ssK±Kffiii-r*i5}rst«-5n*. 

©XiJ7A2~A7Ct>ViT"bNSJT»-5. ^©itlC 

±5.- @KS«1 2 ifcSRjsn«®gs^&©satt^ 

WfcSHfS^iSfltSI? I C 1 - 1 C 6 ©Sa^SHfi 

[0 0 3 0] I C 7 fcfcSa&T^Sftg? I 

C4-I C6©^©SSSefi«» IGBTSI^T4~T 
6©*S©X5y^S«ii:HafiTabS. fiEot. X'J 
7A4~A7©£lHu I GBT^ : FT4~T6©Ee 

sn«^^©±*fcffi«rr5i2iES^«i 3 i±©s 

30 i&\Z-$$LftT&tl\$1-&r'&*. 

[0 0 3 1] <*S10 0©W1S«3Ji>H6ttS@10 

0 SB1 0 0*AD^Sftf -6fc 
»IC, IeJ^S*1 3 1 ilsI^S^l 2 1 Si> ^tt^S 

1 0 0©±^tT^tfc5^^(Rll/TSfiSnT^ 
*. ±^©«t5lw®ia©??#fc!>P II:«toT, ®KS 
« 1 2- 1 ±<D®&t®ffimm 1 3 1 ±©E»i*tQm«) 
\zm£&1&2tLX»&o NttS**#l 218*121 

©JSiStt^Hifcibfct>TS?fBK«toTS*)nTViS. C 
•«? ©^«©SS*^^-^ 12 2 ©±ffilCA>£WtT3 
CiC J: 0, ESSSfi 1 2 1 1 2 2 KBJg;* 

'*ITW*. mSSSffil 2 I©i:i8fctt&8/1*->P 

(n) . p (w) ^©a^^->*«»«snTSo, 

H»C-€-©±ffiK« IGBTgl^TS. T 6 ^©lagSSt? 

[0 0 3 2] mmi o o©jes*ps^BJcfc^oTc&» 

1 2 2tt, itLTtt^*i«iUTiSlt& 
tlS. -Tttt)*, 1 2 2 tt, i@5S 1 2 0 Kfg 

£r««^M«siBi o omm^naau *hbsi 2 
oftznmwiaKi 3 o©i&g©iMfc±#&i&jtr&. 
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[0 0 3 3] ill 0 2B-£W###£^J!g^0«itt» 

fc&@tfre«3j£sn. ^<D-m\z\m-m\zt>f^xm 
i o 5#fc5t sn-o**. m->~hi o 5«a^ 
ss^ps (n) &eftnisifttt3tiT*9. aws?.p 
s (n> m-vm- io3, i o 4 1 ttsass 
nrv>*. ffcfrs, £3->-n o 5 itei 

n-cfes. to&». ab^-m o 6is«ttMttHfc 

j*. sffi®itiii#ogAsai«ji/Tw^ii»i 3 o^o 

sscsittMWBBi o ocDnas^iiiiS-r-sosaisj-r 

■[& : 0-3 4]-*H4-0-0*«Br*BEttt. SB1 0 0 

fc««2^*#««s*©te©0.BB»a*. 100 k» 
&«i 2 i*tgft$n«^Bi o oomttco, was© 

0 0e>±B£ftB3tlS. JSHF1 0 3, 1 0 4 *t&E 1 
0 0©±BfcR«-5nT^*©tt, COBACM. <B 

tp i o 3 fcai»*n*^»^gtt»ic3i^iaafis«8«© 
ss^bt* d. z. immmmtmmm 1 3 0 ^mx 
ltbwbbi 3o©Ka^sa<*-€-n*t»*. ±& 

O110 2 fcB->- M 0 5 tttltSffitttt. C©11« 

tmttmmmii 1 3 0 ^©gAs&gwicBarr*. 

[0 0 3 5] [ftgfl2. ] w©BB©B2©2a&«3fc 

asttftiMMyitf-^a-/^ 0 0 tt. s 1 ©n*s$g 

CSItSSB 1 0 0 £*fr>TXE. «Bfl?-PS 
(P) . PS (N) £U— ^«ffi*96±UIC< V4MK& 
U&"b©T?a&-5. 

[0 0 3 6] <i@BSl 2 0©E&rt*->©SBB>B 
7 ttgg2 0 Ofc*HT, $r-* 1 0 1 ©JJrS©ttfifc 

BfflStt&sisWiaBft&Bi 2 i©¥Bht&-5. s 

B 2 0 0 ©1U» 1 1 0 ©Sgg&tt, B 2 ©mDSESIBIfc 
tkT£*»)T&»). SB1 0 0£R«T»*. EKS® 
12 1 CBtoTBB/W-VP (P) . P (N) tt. 
gl 0 0fc£tt*iB8fc, *£Ki£m,TBB£«l 
2 1 a±fcS*J*$ftTV><E>. 

[0 0 3 7] HSttaSKffi^PS (P) . PS (N) t 

mmnf->p (p) . p (n) aammBitotmiex 

»#¥BBT«*. B8fc*rJ:9C. «BifrfPS 

(p> , sz/ps (w io©aMffli?ps 
(np) ica»a*nTt»6. ^asm^^EPs <n 
p) «. ^agjg^ps (np) cBancgBsntB 
to&o, flBSBi^BJffFP s (np> tsa&frf 

[0 0 3 8] S (NP) ©&j§>Bltt0 

8C*»*A-Aac»-9&KBBT*«. «r»?p 

s (np) ic*^t, *«©«#T«*«n*2^<wa 

ISSS^PS (P) , PS (N) ffi@#©-&fi£gfflgg 



T«j«sn5««©mig">- mnsi tntcttA/c. 
sv»fcjfi»LT«»6nTv»*..aatfBTPs <p) , 
ps (n) », e*/t*->p''(p) » p (n) c-en 
•en^WKS^sns. $&&s<-h insi ©#s 

tt, B*J£0. 5 mm- 1 . 5raaTJ&'5o £©&©, Ctl 

mwm? ps (p) swps (n) s-s-n-eftesn 

SSBtt, h I N S 1 S(STTffl5ICS«S9 

utb*i, Ld»"b-5-©8sn.5^iai:iricswt?» 
«..*©»*. ussjs^ps (p) , gea/i*->p 

10 (P) , I GBWT 1 ~T6, 8£3/1*->P 

(n) , atfaasss? p s <N) - fcj:-3T»*Sfh*a- 

£tt5±9t>Efc*S <&£.£©&©, &O2 0 0T? 

tt±^©«ss^ig*-r«-th-^sffi*isfcfi^sns. 

[0 0 3 9] mil®? PS (NP) Kte#BGS&3^?E 
PS (NP) J&t&i&aftS. ^«Qjgi3?EPS (N 
P) t>, <>y* GSCl? 
PS (NP) tmmz. I«©Uff:-Ci3)$S?lSM3 
Sffi^EPS (P) . EPS (N) £®S^©-&»iECJ 
2> !»$Ti8J5fcSn*a&35'- h I NS 2 2WC 
iSfcUTBttSnT^S. SSDv'-h I NS 2©£?S 
«, S8®^- h I NS 1 tm®T&&. 5—7. 1 0 1 © 
±ffi»C«BStt. S3#T«J5ScSnS:?-y M 2 6, Rtf 
M 2 6 IC^-&URU<3a«rC«3l«sn5^M 
2 7ti:ioT, mssa^PS (NP) &^.fti3&U97 
EPS (NP) tifiWi^nx^i. mS^v'y>ifl 
NS 3H. n^«©i»®»T»D, jH)PM 2 7£Qm 
ffl^PS (P) , PS (N) , &tf0.g8QSSS3?EPS 

(p) , eps (n) ©Mfcaswesam-ra. tas«9 

30 fPS (P) itt&SWP EPS (P) S^IC 

PS (N) tttSSIISiSSTEPS (N) ttt, 
T»-5^-y h 1 2 6*±t;#^M 2 7&ftLXQ§S.&) 
\Z&®2tlT»Z. &,±.<D®f&iZi.Q. ftm^WQ^E 
PS (P) RtfEPS (N) ^»fciUffi©iSBS©'f> 

^^^>x«fi<«iAsn*©T, ^©isnsfcfg^-r-s 

[0 0 4 0] <^S2 0 0©^-{S>B9tt^E2 0 0© 

^ts^^-r^sH-c**. me 2 0 0 t«, go 1 0 0 

40 iC^^TiBSiJICKttSnsSSi^ PS (P) , PS 
(N) ©ftfo ?){;:, ir)©^ji«?PS (NP) *«, -Jr 
1 0 i©±B©#SBt;:*©-S&£QttitT. mvz 
tlTV>S. ^4$, BOfC^T^a^iSigTEPS (N 
P) teH^S^IDSLT^a. 

[004 1] [HiS«l3. ] Ml OttC©58«©^3© 
HJS^lC^^S^ig^/t^-^^a-Jl/S 0 0©flsffi* 
)g|iETS^-X3 2 2. RXFt<D±\Z%tQ2tim&m 
®3 0 O©0P5^eA SUSSES 3 2 1 ©¥BBT» 
^ S13 0 0I1 B2©iHD§@BS0JCfctt-5i[aP&l 
50 2 0 »CffiS-r*@gS*aATV>*. MffBK 1 3 
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11 

o izm-rzmMmiznx^n^. m 1 o 

[0 0 4 2] IhISSS«3 2 1 tt7ffl©0Je£«##3 2 
la-3 2 1 h^LW?),, &|all&*&##3 2 1 a 
~3 2 1htt. •fe55y^*5^B^{b7;P5^A-C 

3 8-3 2 3 hT&fcftTHS (8ffg,3 2 3 a, 3 2 3 
b, 3 2 3 e, &CX3 2 3 h©*£01 1 KH^f 
-5) . 8f33 2 3 a, 32 3c~3 2 3h©3ffi£^ 10 
-*3 2 2O±ffitA>^Wr-5J:tlC«k0, 
$$#3 2 1 a. 3 2 3c-3 2 1h*t^-^3 2 2 

cBssnTv^, mm 3 o o<omzm:mizt>f±? 

~ X&ib&®«-Z3 2 2 tt. ±t bTifcS&fcBttt LX 
Sttfctl*. CK-XB 2 2tt. £©3 0 0 

OBK£ft£T«JI*ftftl6B3 0 OCflSKftWU 

[0 0 4 3] @g&£«##3 2 1 a©±BI=li, fi^ffi 
N*iS8» , r*SBaut*->P (N) , MtflCU, V. W 
4rtB©ffl*<DEiSA^->P (U) , P (V) ,'ftOtp 

(W) jWWKSnTW*. ESS£&##3 2 1 b©_hffl 

tea, KQttp*«»r*s3a/^->p (p) . mzf 

KU. V. W#«©{n*©ESlA'*->P (U) , P 

(v) . Rtf p (w) fc*n*n«*7-firwft*bT 
aftfl9.c*«a*i*E»^->p i (u) , pi 
(V) . JfctfPl (W) *t»«snTn*. @ss*«* 

#32ic~32i h®*n*n©±iBtii. soa** 
->p (gi) ~p (G6) #t*&dnTv>«. cine. 
©B»/t*->p (gi) ~p (G6) a. -tn-em 

GBT«?Tl~T6©y-haffm^VG 1~VG 6 30 

[0 0 4 43 ESA*->P (P) ©±BlCtt, IGB 
TJJHPT 1 ~T 3 » RtfSJ»»fc|5l»Jfrf-D 1 ~D 3 *< 

«ttsnT*o, s«/^->p (u) , p (v) , a 
t;p (w) ©si©±bk:«. *n*ni gbt*tt 

4~T6, R^»*7D4~D6#A>^#»*fc,fcD 

2 3b©&B£gi$/1*->P (P) ©±BfcA>y# 

VTZZ.t\z£Q, !1!&S«##3 2 1 bttBMStt* 40 

#3 2 1 a©±BfcB£anTtr>3. 
[0 0 4 5] E«A**->P (P) , P (N) , P 
(U) . P (V) . P (W) . fttfP (GI) ~P (G 

6) Irii, «fi3 0 0©«.«tcn&©BSSI/^->i 

(P) . PS (N) . HiMfOUT (U) . OUT 
(V) . OUT (W) . RtfAJWITPS (GI) ~P 

s (G6) #HE-ti€*iftafe3*i*. hi oic*v»t*«9 
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[ 0 0 4 6] 0 1 2 ttgfi 3 0 0 ©fl-taSHSHT**. 
3 0 1 ©J6HC«^-X 3 2 -.2MRt?&tlTfr> 

5. -Jr-X3 o i <D±mtzit±ma>j&?ifi*<D-®&ft 
mzQthbx^o 

[0 0 4 7] 01 3«£@3 0 o<D®&zmnz3-&te 
SSS©S8SSBI^f5SltBBITfe«. BIC^T <fc 5 Id, 

•whip's (p) »6«Kn«aMStt. ecia 

*->P (P) £i3T> I GBT£?-1^T1~T3©&1 

tzim&mu ^«tfc<g«i£©#i »h®a^->p i 

(U) , P 1 (V) , P 1 (W) ©S I . E«/1*-> 

p (u) , p (v) , xtfp (w) ©#i surahs 

^OUT (U) , OUT (V) , OUT (W) «k0^«5 

'v&kbt*. hk, ma**ouT (u) , out 

- (v) » out cw) -#&att#3pm*AU' zine.© 

^MH-€-ft-?ftEi&>1*->P (U) . P (V) . Stf 
P (W) SffiT. &mrtf->P (W'^S^Tfttt 
I/. ^Jg^PPP S (N) 'MS 5. 
[0 04 8] £tt£©§«tt. IGBT^?T1~T6 

omfctzw^xmi&mzmnz. c©fc», ±s&©®«5 
a©a»ic*viT«^i}— $taEamiu c©*- v 

#5. E©3tti*3©8B3 0 OTfttSl OfttfHl lfc 
(N) tifi. ®&&1R*#3 2 1 b*gM/C. SVifcta 

««K»^anTvss. Ees*ffi*#3 2 1 b©^s 

»» ^ffO. 5bb~1. 5mTfe.S. BOA^ 
->P (P) , P (N) {cSS2Sn*@©S?-PS 
(P) . PS (N) ttSV>fciff»LTK»t6nTV>*. 
£ft&©i&i!> S^A^->P (P) tS2S/^^->P 
(N) £Stn*@i$tt, IbIKWKS 2 1 bSligTT^ 

fcjE&UTSsn. L*»t>-?-©«En«*iRiesa/^-> 

P (P) , P (N) ©£S«5lC*V>TSVWca£*l$IT* 
£©£«>IC, aS©7PS (P) ^6«SSSTPS 

(n) ^mz±m<Dimtzmfti-$n%$iSimtM >&>7 

$>7s ttffi < tUX ZtlX^i. ^tOteS. ^KiSBSfcSI 
[0049] 

[565!©^*] Z<Dm®<D*mft/V7-*i?a.-)\,X 

\t. mioMW¥®tt% : ?^&iRttm2<Dmmm@:** 
n^nes-rs, ^i&r;s2©@ffiSA : S'->*i^©i 

nr*t). Hi'^n&©s^^->i^ti-pns«a 
nzm 1 st^s 2 ©sig^n, sg 1 2 ©s«s/i 
* - > nggn?>^aiS©*iBi*isvi 

^©fci6. »i©as«^*»6»i©s«/^- 
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[02] z\<D%w<D-mmmz&i?zmw<D®&®T$> 



13 



«i*sn*. -e©i£*, zoRmommr [03] c^mo-m&mz^mmmo^m^m 
mnznmovrmmtimi&hftz'ri}-- vw&m [04] z.<D%w<D-$mmz&vtz3:m<D®i!&iR 

MSn^fcftlC, @K*^©^®^SCP»«*l&±U# £-*-©Eiaffi#©¥Si0T*3. 

m$m) . [B5] C(D9B9i®-«nMlC«tt«Mf|lia»®iaKS 

[0 0 5 0] COJMK:*tt*¥*ft'17*-%S>a*-;i' «©¥00-?&5. 

Ttt, «*®ffli¥«##^miR^2CDSJSStt* [06] ^©56W©-Hi6«ii:i5tt*KeoiEiB»r®H 

~?mrfLt<tizmnmz&vt<DmiRvm 2 ©$«#£« [07] co5gw©®2©^fl5wc*ftsiiiKSi(fit-e 

at*o, ^n5miac;^2o^«#*t-€-n^ r nmi ©Eaffi#©¥ffi0T»*. 
Rtfsg2©£8c«#£63rrs. ^©fc», mwmn [08] ^©»w©S2©njfi«fiifc*»t4«ig«ft?tE 

^5»*«IP¥«#**««*tm2 0J»«#'^E** «S/^-^©g&K^©ifc*:«5^¥jB07?*v5. 

&<D&.&Zm&.mz1f?&'(>?? W*.?> [09] £©891©82©&ifi*9fc*tt.&8B©fl«# 

ns. -€•©£*. c©fgw©s@Ttt, «0t*4. 

*^cD(Mpfcff^T4i;«WEWift«n««»«)»« [010] z.<Dfm<Dma<Dm&w\zm*mm&t 

Bs!i^©^ii!i^RCmSISK7JbL#55»*^»5 (bI* [011] 0 1 O©B-B«K*JtS»f00T?»S. 

*2) . 2? [01 2] C©5gM©^3©5Qfi«IC*^*gK©^« 

[0 0 5 1] CO*WlC*»t*iHMMt7-«5>a-* *H80T&*. 

"Ctt, «*fH»¥«#$^*n^*||12fct«[l2©« [013] ^©52?|©m3©||JS«K:*Jt*I5IB*j«n 

ismttsear sss 1 Ktfs 2 ©Ess/t*->a*, bis 5^fcSia©e&£^"fiaw0-c»-5. 

SSfc^HT5WC-E-©iJfS5l^±*^|6l-ri««»C^ [01 4] «*©gefc:mtS©KS8#©¥i50Tfc 

&sn, 3etccne©E«v^->fc-€-n-en^«$n 5. 

Sgl&tf£2<!>«UUm2. miX^2©E«/^^ WJ*f©K9J] 

->&-t-ti-enisns«ag*«[©*i6j*ssvMrsiHW{c 1 0 0 ^mm^-^s.-jv 

S¥fTfc&Si5fc, SVJtjSSLTIS:(t5nTHS. 200 +WW9-«?a-JI' 

£©*:«>, »10*Wtf*»6*10iaiW^->, € 300 

Jlffl®*m#tt S2©E«/^->X^2©SS 30 121 llttSS 

S^SSmKCSK C«fettfc»r*-f * >X 1 2 1 a ~ 1 2 1 d 0KS«*«: 

#tt<*A.64l«. £©B9!©gBT», « 3 2 1 IMKSfi 

*HfP*^*TO^lC#oT*i;*IIMEffl&ft^ 3 2 1 a~3 2 1 h ls«&3«*# 

•5«iS©Bra»^3E«l*«t>fcS-r-!}— v«£E*i«lWSn T1~T6 I («*fH»#»fl:*^) 

5&»fc. 0!S^©s«ifp2fecw»«*K±L^^* p (p> . p <n) sm/w-y 

m&m) . ps (p) . ps (n) mm&? 

mmnmttm) ps <np> mm&T 

[01] w©56^©^2©5a6«ti3^«SiJSH^t-f- INS1 h 
©E2Z8&#©»rE0"r&£. 
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Ml] 



121o:HHaS«*#(*lfi**> 




T1-T6 ! IGBT*^(« AM******) 
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(10) 
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[H3] 




100 « *»*A<7-*S?a-A 



[04] 




w 



121s 9BS« 

121o~121d ; BES***#(£«*#) 



-122- 




—123- 



(12) 
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[07] 
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(13) 



&m¥6-2 13 2 3 




[01 0] 




PCN) P<?> 



o 



la 



P(G4) P(G5) 
321 : 

321a~321h : ®tt*«**(****> 



G6]| 



322 
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(14) 



4M¥6^2.1 3 2 



II U 




MS/S/SSSS/SSSSSSSSSSSfSSSSSS/SSSSSSSASSSSSSSSSSs 



321h 



I 



323h 



323o 



321o 



P(G3) 



iT 32,e 

323e 



I 



322 



mi 2] 



fc PS(P) 
PS(N) / pstGI) 



fVOUTCU) 



PS(G2) 



PS(G3) 



301 



PS(G6) 



300 
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(15) 



mi 3] 
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BNKHlEl] 

cmie^*§s«] mm 

(a) €AS«!ll|-r-5«*fHf«*«ft:^t. 

(b) SBSlfit. 



( b - 1 ) «ttO«6iBfr £}tr*S1£*tt<!:, 

(b-2) f&f2g«##©£aj© 1 IT. *-©±H&#5 

ipnsg i 2 ©«as«&&fiarr«fg i xxm 2 © 

( c ) ttC8 1 fttfjg 2 ©Eitlr^-^T-tn-if tlfttt 
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(16) 
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% 2 <DEm/i*->z j tn : enmtiznmmm<Di3fiiii>< 

ft Ztizm l RtXSS 2 cosaiSSl?- > 

Cb*#«2J *NW^7--*5>a-;UT*t>T, 

(a) «AftMfpr««AMfP4t«#3KT&. 

(b) iSffiSAIW»*«(t:j|f?^«ia^a2©«B« 

(b-i) 5igwfc«#©*fi8#s;rf h 

( b - 2 ) MB jb i xc/sn 2 o€««tt*^n-en«8 

•enstowtt^n. sisw»c««^rmiR«S2o 

^rmi^» Mm%2tp%gtts%nsfMBaiEg>;!7ia£ 
ay. g^tagwfcgwfc&agiftra 2 <!>*«#: • 

(a) «A^f6!lO-r-5«^M«1^^3^ ( h, 

(b) EKSfit. 

( b - 1 ) «ttoiaftff *=rrssfi*^t . 

(b - 2 ) WB««*#0ilBK¥ffT5VMlJKi:*« 

*^*n«uinxira 2 as 

lRtfJB2©E«!/t*->i:. 

(c) lWffimiR^2©E»/t : S'->K-?-n-€ r nS« 

$n** iR^2o«aMKpri&oT, twBssiRtf 
it snsis 1 Rtf II 2 ©*B*HP, 

(a) gMWgt^gMjg±g^g£^ 

(b) i>C<A«W«»ilff^tll&Ifli2<D«i« 

(b - 1 ) g«ftfc«ttgiMitfEft*-r*« i 

(b - 2 ) mmm i ri*5s 2 <DZMx<st**ti*ti&m 

U jjjKg 1 <P*fcBv- hOK 1 Rtt% 2 Qj-Biifcfto 

t-e-n-gftis gotten, »»i:«Ktatii 1 rex 



(c) n%.&m#*irrzmt!iiim\z£oT, tuaum 

( c - 1 ) ggwt'SttoteiBftfrrrsas 2 om^ 

( c - 2 ) new 1 Rtfss 2 <onmn&**n*tiGm 
u tag % 2 ogg^z hojgj Rpcjg 4 p^ataa? 
•ren-gnttpfwen. &RMtzm.m$rrm3Rzs 

SWA, 

ftfcliftEjg3©&gfr£#SfelS5,fc3fc, ffigBttte 
gj&fcAoTgjjgtt, flttjgfj 1 omflcfcjWBWa g> 

[«iE^*#s*] 910* 

[Jf|IE*&fc«i«] 00 11 
[«jE^7ft] SEE 

[0 0 11] r©«l«t*^<&il|*«2fcj3*0¥5ifl: 
/W-^a-MJu (a) «3)*ttfrr*«AMiMi 
*#*7-fc. (b) MK«*IH»¥*#*7-'N*lRtf 

as 2 0«s«&£ett-r««stt7- 1, aasa« 
(b - 1 ) se«wir«tt<Diee«:s*-r*<6 
h t. (b - 2 ) mess 1 rz;sb 2 ©«js*&& 
**nfftfi»u taeias->-h©sii&^«2oiBsi 

1 RtfSfl 2 Oigg ^oT, jjjj&Sj 1 gjj^Btf^KjX 

amiggft©:fri*i£, ^KS2(p»mffs«nsg«im 

[^««IE3] 

HHjEtt&£g£] 00 12 
MEMS 3SS 
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[0 0 12] Z<p%W\ZfrfrZ8*m3\Z®®0*%# 

mm^t. (b).@!»s«t. tat2isisss« 

(b-l) Ktt©»lS#SrrsS«*#:t. (b 
- 2) «5ES«*#©£jiiK:WfTSl.i|c||a:5S 1 ft 
^2 0Bi©tt ) fC*V»r, SV»c-€-©±5gi5|g±*Wlfll 

^■5-n-?n»iR^2<oaigaffis^f5, ssift 
tf$&2©E8/i*->fc» &{sa, (c) tftiB^i&ix 
m 2 om&w-^zznznmiztizm 1 sain 2 

2©ewr-. zKtzax.&'bov&z. z<o%mzfr 
a^m^tm4 tz&&<D¥®W7-*?*-)ut. 

(a) qj!i^«a-r&Qj!7«CT^HMMfffc. (b) fill 

eaaaBMUMKre^ i &gg 2 ©tjjg<3tt£fea 

■fa^jgig?^ SO*..- ttEgMMffat.- (b-l) 

%@®fc:«tt©%@fe&3-r58 i ©saa->- Kfc, 
(b - 2) maa i s#fg2 cDQ^Qtts-g-n^nfea 

U ff>IB%l<0i!a5->-hg)BlRi;a2g)^iefKj&o 

m 2 ommftn&v t. mum i ©g?gftgsm3^i 

a{5©#l3lfc, a%%2©ig{lft&&n3aiaa8S©>fr 

tottfi. gv>cjat»cg¥fffc»a»iatf»2cp» 
a» & . ■ tec*. ( c ) agac» **rr *»»awfc 

tee a, wga»i-««aBiH B i». (c-i) &®mztfwt 

Ott»ftg»rsg2<D«B»-hfc» (c-2)ffi§E 

a i Ktqg 2 oaaaftfe-t-n-gncaeL. itagsgs 2 © 
ssa sir: b 3 re/% 4 ©^ffifcittT? TttHgfia p 
fttt&n. «gWK«***m3atfS4o»a#T 
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